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ONE FIGURE 

Recently the writer dissected a male cat which presented so 
many interesting vascular anomalies that publication of the facts 
seemed justified. The accompanying figure is a semidiagram- 
matic representation of the main blood-vessels of this animal as 
seen from the ventral side. 

Posterior to the superior mesenteric artery ( I n )  the postcava 
(9) was situated at the left of the aorta (10).1 The left ureter 
(28) looped around the postcava in the manner shown in the fig- 
ure. The position of the spermatic veins was the reverse of the 
normal position, the left spermatic (23) branching from the post- 
cava (9)' while the right (20) emptied into the posterior right 
renal vein ( I  7'). 

Other observers have reported similar abnormalities in the cat. 
Darrach ('07 1 has described three cases in which the relations of 
the postcava, ureter, and sex veins were practically the same as 
in this individual. McClure ('00) figures (fig. 3 )  a case in which 
each ureter looped around the persistent postcardinal vein, as the 
left ureter passed around the postcava in the accompanying fig- 
ure. Hochstetter ('93) mentions one cat in which the postcava 
lay at the left of the aorta posterior to the superior niesenteric 
artery, and a second case (having two persistent postcardinal 
veins) in which each ureter looped around a postcardinal. 

Two renal veins (17 and 1,9) drained each kidney (14). Double 
renal veins were observed by McClure also ('00) in the cat. 

1 Unfortunately, m y  records do not show whether the superior meseritcric and 
coehnr artcries nere on the right or the left side of the postcava. 
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The left iliolumbar artery (26) passed dorsally through a fora- 
men in the left iliolumbar vein. Such venous foramina have 
been reported by several other observers (Darrach, '07 ; McClure, 
'00; Treadwell, '96; Weysse, '03; Smallwood, '06). 

The explanation for these anomalies in the venous system must 
be sought in embryology. Most of the distal portion of the left 
postcardinal vein in the cat embryo normally degenerates an- 
teriorly to the level at which the left spermatic vein branches off 
(Hochstetter, '93, '06). On the other hand, the right post- 
cardinal vein persists, becoming part of the postcava. Normally, 
the right spermatic vein permanently maintains its embryonic 
connection with the right postcardinal. But apparently in this 
animal the postrenal part of the left postcardinal, instead of the 
right, persisted as part of the postcava. Consequently the left 
spermatic vein retained its embryonic relation with the left post- 
cardinal. 

Probably the right postcardinal of this animal degenerated 
anteriorly as far as the right spermatic vein, so that the latter 
became a branch of the right renal. 

Hochstetter's ('93, '06) observations on the development of the 
cat's veins show clearly why the left ureter encircled the postcava 
in this animal. In the cat embryo each ureter is surrounded, at 
a certain stage, by a venous island, consisting dorsally of a supra- 
cardinal vein, ventrally of the postcardinal (Prentiss, ' 15, fig. 
274). In the cat, according to  Hochstetter, and in other mam- 
mals only the dorsal, or supracardinal, limb of this island persists 
as a part of the postcava. In this particular cat, and in similar 
cases which have been reported, doubtless the supracardinal limb 
of the island degenerated, and the postcardinal limb survived as a 
part of the postcava, causing the ureter to pass around the dorsal 
side of the postcava (Metcalf, '18). 

Probably the most infrequent abnormality in this cat was the 
position of the aortic arch. Normally it lies on the left side of 
the animal, but in this case it was on the right side. The left 
subclavian artery (4), instead of connecting directly as usual 
with the aortic arch, came from the distal end of the unusually 
short innominate artery. The right subclavian (6) branched 
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Fig. 1 Ventral view of the arterial and venous systems. The hepatic veins 
have been omitted. 1, left innominate vein; 2, precava; 3, left common carotid 
artery; 4, left subclavian artery; 5, right common carotid artery; 6, right sub- 
clavian artery; 7,  azygos vein; 8, heart; 9, postcava; 10, aorta; 11, czeliac axis; 
12, superior mesenteric artery; I S ,  right adrenohmbar vein; 14, left kidney; 15, 
left adrenolumbar vein; IS, right renal artery; 17, right renal veins; 18, left renal 
artery; 19, left renal veins; 20, right spermatic vein; 21, right spermatic artery; 
22, left spermatic artery; 23, left spermatic vein; 24, inferior mesenteric artery; 
26, iliolumbar vein; 26, iliolumbar artery; 27, right ureter; 28, left ureter. 
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from the aortic arch at the base of the innominate. In man also 
the aortic arch occasionally occurs on the right side (Cunning- 
ham, '09). 

Mammalian embryology furnishes an explanation for the 
anomalous position of this arch. In the normal development 
of mammals the right fourth arch degenerates, leaving the left, 
fourth arch to carry the blood from the heart. Probably the 
left fourth arch of this animal degenerated, as in birds, leaving 
the arch on the right side as the permanent blood channel. 

It would be interesting to know whether these vascular abnor- 
malities were due to hereditary or environmental influences, to 
one cause or to a chance combination of several independent 
causes. All these anomalies were not produced by the disap- 
pearance or unusual modification of the normal activity of one 
Mendelian factor, for all these abnormalities seldom occdr to- 
gether in one animal. Nevertheless, the normal and abnormal 
conditions of these vessels may possibly be Mendelian characters, 
the occurrence of so many abnormalities in one animal being a 
very unusual chance combination of characters. 

Or, possibly, the developing embryo was subjected to unusual 
environmental conditions, such as abnormal amounts of certain 
substances in the mother's blood. These conditions may have 
slightly modified the developmen$ of the body as a whole, but 
produced most pronounced abnormalities in the blood system. 
Investigations in genetics or experimental morphology might 
furnish a satisfactory explanation. 

Morgantown, West Virginia, December 6, 1918 
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Resumido por el autor, Ezra Allen. 

Degeneraci6n en el testiculo de la rata albina a consecuencia de 
una dieta deficiente en la vitamina soluble en el agua, con 

una comparacih de una degeneracibn semejante en 
ratas tratadas de un mod0 diferente y una con- 

sideraci6n sobre el tejido de Sertoli. 

Las ratas albinas sometidas por Osborne y Mendel a una dieta 
deficiente en la yitamina soluble en el agua son estkriles. El 
ex&men de 10s testiculos ha demostrado la degeneracih com- 
pleta de las cklulas germinales. Tan solo persisten en 10s t6bu- 
10s las cklulas de Sertoli, si bien sus ndcleos aparecen muy con- 
traidos. El tejido intersticial estaba hipertrofiado. Estos car- 
acteres son 10s mismos que se encuentran en 10s testiculos de 
otros mamiferos sometidos a la accibn de 10s rayos X., Una de- 
generacibn semejante ha sido observada tambikn en algunas 
ratas alcoholizadas por MacDowell, degeneraci6n que se pre- 
sentaba tambikn, aunque en menor grado, en 10s hermanos de 
dichas ratas que no fueron sometidos a la acci6n del alcohol. 
Bajo estas condiciones el tejido de Sertoli revela una estructura 
sincicial que el autor del presente trabajo considera como el 
estado normal, como demuestra el material bien fijado. 

Translation by Jose F. Nonidez 
Columbia University 




